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Webinar Logistics

A This webinar is being recorded. The Q&A portion
will not be made publically available.

A Your phone will be muted throughout the
webinar.

A Enter any questions in the Question Box
throughout the webinar.

A Instructions to take the quiz will be provided at
the end of webinar.

A Slides will be sent out afterwards to those who
attend the entire webinar
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Webinar Overview

Agenda
u Introductionto Opportunities for ESPCs in Data Centers
Case Studyd ESCO Perspective
Case Studyd FederalAgency Perspective

Resources and Q&A

Learning Objectives

A Understand why data center efficiency improvements are weilited for inclusion inESPCs

A Know practical steps to be take to determine the value of including your data center in an
ESPQoroject

A Have lessons learned from agencies that have successfully incorporated data centers int
their ESP(projects

A Haverelevant resources to assist the federal project executive and agencies in conducting
additional preliminary work to further assess the potential of ESPC in their daenter
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Webinar Team

Dale Sartor, P.E.

Mechanical Staff Scientist / Engineer
Lawrence Berkeley National Lab
dasartor@Ibl.gov

510-486-5988

Rachel Shepherd
. Data Center Program Lead
Federal Energy Management Program

rachel.shepherd@ee.doe.gov
202-586-9209

. Meghannlson, P.E., LEED AP
*1 Senior ProjeciDevelopment

. Engineer

Schneider Electric
meghann.ison@se.com
206-940-9159

Tom Hattery

Federal Project Executive
Oak Ridge National Lab
thomas.hattery@ee.doe.gov
202-256-5986

R.J. Dyrdek

Energy Program Manager
U.S. Army, Fort Knox
robert.d.dyrdek.civ@mail.mil
502-624-2604
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Dale Sartor & Tom Hattery

Introduction to Opportunities for ESPCs in Data
Centers




Why the Need for Data Center Energy Efficiency?

Data Centers are energy intensive facilities

Data Centers arel0 to 100+ times more energy intensive than an office
and represent approximately 2% ddll U.S. electricity consumption.

No slowdown in sight

There is surging demand for data storage. Some server racks are now
designed for more than 30 kW each. Energy cost, once in the noise, is
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US Data CenteEnergyUsage (2007 & 2016 Reports)

2007 US Data Center Energy Usage Report 2016 US Data Center Energy Usage Report
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A 20-40% energy savings & high ROI typical
A Aggressive efficiency strategies can yield 50+% savings

A Efficiency can extend life and capacity of infrastructures and
Improve resiliency
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Policy Drivers for Federal Data Center Optimizatior

A Federal Information Technology Acquisition Reform Act (FITARA)
(2014)

U Agency annual reports (inventories, strategies, timeline, savings)
U OMB sets targets and collects agency performance

A Data Center Optimization Initiative (DCOIl)ge .
oAgencl es ar e

U OMB requires federal agencies to consolidate, BRERVEEN=gloliaFple=Nelolp|ig-Teit]gs|
optimize, and modernize IT / data centers including Energy Savings
(OMB Memo M19-19) Performance Contracts and

Utility Energy Service Contract

to finance energy improvements

whencoste f f ec t |
0 OMB Memo M19-19

U Performance metrics include Virtualization,
Advanced Energy Metering, Server Utilization,
and Availability

U Aligning energyrelated strategies/activities
with DCOI requirements is a wiwin for agencies

U See the Cent eDCOldafishéek per t i seods
A Modernizing Government Technology (MGT) Act (Dec 2017)

U EstablishesTechnology Modernization Fun@lMF)
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https://www.whitehouse.gov/wp-content/uploads/2019/06/M-19-19-Data-Centers.pdf
https://datacenters.lbl.gov/resources/coe-dcoi-fact-sheet
https://tmf.cio.gov/

Data Center Energy Efficiency Opportunities

IT innovation Better air management
Virtualization Move to liquid cooling
High-efficiency Optimized chilled-water plants
power supplies Use of free cooling

Load management Heat recovery

N/
Power | EEEEEEJY| T Load/
Conversion & Computing
Operations

I
|
|
: Distribution
|
|
|

On-site generation
Including fuel cells and
renewable sources
CHP applications
(waste heat for cooling)

High-voltage distribution
High-efficiency UPS

Efficient redundancy strategies
Use of DC power
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Definition of ESPC

Energysavings performance contract (ESPC)s a
no-upfront-capital-cost contracting method. The
contractor incurs the cost of implementing energy
conservation measures (ECM)and Is paid from
the energy, water, wastewater and operations
savings resulting from these ECMs An ESPCis a
partnership between an agency and an energy
servicecompany(ESCQ)

U.S. DEPARTMENT OF ENERGY OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY



—~ESPCs Are a Budgetleutral Solution to InfrastructureBacklog

Real |l ocate the Governmentodos U

Stop paying for waste and pollutior§ Start paying for efficiency
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Energy and
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Maintenance
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Energy and Energy and
Related Related
Operations & Operations &
Maintenance Maintenance

Agencyos

Before ESPC W Performance Period W After ESPC
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Savings Must Exceed Payments

Two types of savings may be used to pay theSCO

Energy cost Energyrelated cost
savings savings

Example: Less energy Example: Reduced

use due to more efficient ~operation and
HVAC equipment maintenance expenses

Critical for IT/data center modernization and consolidation
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Ancillary Benefits of ESPC

(AReduced Trouble AExpanded technic&

Calls skill sets of
ATime to focus on government

proper Preventative employees

Maintenance AMore efficient

systems
Better y,
Technology

. More Reliable
Systems

Less
Equipment
Downtime

Better Work
Environments )

/

AReimbursable

customers leverage AEngaged and

more lab uptime Happy employees
AReduced labor AHigher productivity
L repair requirements )
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ESPC Project with IT

A ~$11 million project
A 21 year contract term
A roughly half the total investment for the IT ECM

ECM Mbtu savings

Ice storage & chiller upgrade 1,800
HVAC controls 2,540
Lighting 4,603
IT 18,757 (over 90% savings)
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FEMP ESPC TearHelping Agencies Succeed with ESP

FEMP Federal Projec FEMP Project
AW IR EE Executive (FPE) Facilitators (PFs)

A Program and policy A Your first point of A Handson technical
support contact project support

A Coordinates FEMP
ESPC assistance
for agencies

DOE Golden Field :
National Lab SME Legal counsel

ADOEFEMP ESPC IDIQ A Technologies AESPC guidance to
contract administration A Pricing (ECM agency GC
A Procurement guidance benchmarking, finance
rates)
A Utility tariffs and
escalation

A General ESPC expertise
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Financing IT/Data Center Projects with ESPCs

A IT/data center ESPC projects can stand alone or be part of a
comprehensive project including other building systems

A High cost of consolidation and modernization strategies can
be too high to be financed by energy savings alone:

I O&M savings and/or appropriations may be needed to make a project
viable

I Technology Modernization Fund (TMF) and IT Working Capital Funds
(WCF) are opportunities for leverage

A Considerations for data center ESPC project scope:
I Data center size, energy use, energy intensity, etc.
I Data center configuration.

I Plans for growth or consolidation.
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Why are there so few IT/Data Center ESPCs

A Organizational Inertia, conflicting goals, and risk aversion

I ESPCs traditionally used by Building and Public Works departments (facilities),
while IT managers are the key decision maker.

I Split Incentives- Energy cost savings typically accrue outside the IT department
I High levels of coordination and communication needed on critical facilities.
I Data centers also have customers and other stakeholders that want control.

I Integrity of IT- Criticality raises concerns with risk adverse staff that any change
or work in the data center could compromise operations.

A Lack of Manpower/Expertise
I Organizations may not be familiar with ESPC model and benefits.
I Some ESCOs lack a credible IT team.

A Unique implementation challenges

i Data centers are constantly changing, multiple refresh cycles%3/ears) during
typical contract term.

I Unigue contract mechanism requires ongoing contract management effort
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How can ESPCs help overcome barriers?

A FEMP and ESPCs can help solve and overcome barriers!

A Team building and communication- Project Facilitators can
help improve organizational communication.

A IT Performance should be enhanced and security/resiliency
Increased (none ner gy benefits can 0

A Augment manpower and expertise Bring in outside experts
where needed (on IT and facilities side).

A solution must be developed by data center experts and
decisions made by the agency IT departments.

A Provide alternative source of funding for high cost of
consolidation and optimization strategies.
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Data Center ESPC Best Practices

Most importantly: Get IT
and Facllities people
talking and working
together as ateam!!!




Introduction Takeaways

1. There are a lot of energy and costavings opportunities in
data centers both in the facilities and with the IT.

2. ESPCs are a procurement mechanism to finance IT and
data center projects with no upfront cost.

3. Solution must be developed by data center experts with full
obuy I no from the agencyodos |

4. Budget impacted by savings (utility, building maintenance,
IT) requires cooperation

5. Term length, refresh need special consideration for IT ECMs

6. Your requirements hard to meet without theseools
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Meghannlison

Case Studyd ESCO Perspective
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ESPCs for Data Cél

Schneider Electric
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Scope Opportunities

1) Server Load / Computing Operations
A Virtualization

5) On-site Generation

A Fuel cells, micro-turbines,
renewable sources, etc.

A CHP applications

A Network storage optimization
A Overhead structured cable and network
A Power management software
A Equipment efficiency and consolidation

4) Power Security & Distribution
A High voltage distribution

A High efficiency UPS systems

A Efficient redundancy strategies

A Data center power metering

A Data center environmental metering
(temperature, pressure, humidity, etc.)

A Trending PUE (Power Usage Efficiency)
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2) Cooling Equipment

A Air management

A Move to liquid cooling

A Optimized chilled-water plants
A Use of free cooling

A Heat recovery

Lifels On @ Schneider
LPElectric



Case Studies - U.S. Naval Base

Data Center ESPC Overview

l

The ESPC Addresses the Navy@bilti ssi on

sustainability, resiliency, and efficiency for this mission critical data center.

The TO was awarded Feb 2016 with a value of $114 M
A Construction is 100% c o yearlofdohgeterraseiicese 6 r e

A Guaranteed savings are $4.4 million/year

Results

Upgrade of all cooling, heating, primary & emergency power, and controls
Conversion from mixed/open floor cooling & dehumidification to controlled POD
environment i hot/cold aisle configuration w/ integrated cooling

PUE (Power Usage Effectiveness) reduced from 2.5to 1.2

Consumption of server floor area reduced from 60% to 20%

N+1 cooling redundancy

N+1 heating redundancy

N+1 emergency power redundancy

2N primary power redundancy

40 hour/week on site energy manager

Control Panel relaying specific equipment failures
1 hour response time for any equipment failures

To To Do Do To Do Do Io DoTo Do I»

Project meet s 99D&% @vaifabiltyerequirenmeat$oomission critical
facilities
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